Abstract
To examine ethnic differences in postneonatal mortality and the incidence of sudden infant death in England and Wales during 1982-5 records were analysed, the mother's country of birth being used to determine ethnic group. Postneonatal mortality was highest in infants of mothers born in Pakistan (6-4/1000 live births) followed by infants of mothers born in the Caribbean (4.5) African immigrants, most of whom are of Indian ethnic origin.6 A problem associated with this method of classification is that second generation immigrant mothers are classified as born in the United Kingdom rather than overseas. Their numbers, however, are as yet too small to affect greatly the results for those born in the United Kingdom.' We believe that classification by mother's country of birth is, for the present, a legitimate means of examining ethnic differences in mortality.
Results
Of the 10 372 postneonatal deaths in England and Wales during 1982-5, 9077 were of infants born to mothers born in the United Kingdom and 1295 of infants born to mothers born overseas. The groups according to country of birth examined in this study accounted for 96% of all postneonatal deaths during 1982-5. Postneonatal mortality per 1000 live births (table I) was highest' in infants of mothers born in Pakistan (6.4) followed by infants of mothers born in the Caribbean (4 5), the United Kingdom (4 1), and the Republic of Ireland (4 1). Infants of mothers born in India (3 9) , Africa (3 0), and Bangladesh (2 8) In all ethnic groups postneonatal mortality was higher in the manual than the non-manual social classes. Babies born to mothers from Pakistan showed the highest rates in most social classes. Postneonatal mortality ratios adjusted for social class (table II) At most birth weights mortality was highest in Pakistani infants, being considerably higher than that in other Asian infants (table IV) . Indian, Bangladeshi, and east African infants had a lower mortality than infants of mothers born in the United Kingdom at every birth weight. Differences in mortality between groups were large at lower birth weights (range 9 2-19 6 at <2500 g) and fell with increasing birth weight (range 1 3-3-3 at 3500-3999 g).
CAUSE OF DEATH Yearly data for England and Wales showed that postneonatal mortality increased marginally by 0 1/1000 live births during 1984-5. In some immigrant groups the increase was considerably larger: 1-3/1000 in those from the Republic of Ireland, 1-0/1000 in Indians, 1-0/1000 in west Africans, and 2-0/1000 in Caribbeans. Postneonatal mortality fell by 0 3/1000 in Pakistanis. In infants of mothers born in the United Kingdom postneonatal mortality remained constant during 1984-5.
Discussion
Our analysis showed considerable ethnic variations in postneonatal mortality in England and Wales. The patterns of these variations contrast with the patterns reported for the perinatal period (R Balarajan, B Botting, unpublished data). During 1982-5 perinatal mortality in all immigrant groups was higher than that in the groups from the United Kingdom and the Republic of Ireland, being 83% higher in Pakistanis. In contrast, infants of mothers born in India, Bangladesh, and Africa had lower postneonatal mortality than infants of mothers born in the United Kingdom or the Republic of Ireland. Only infants of Pakistani and Caribbean mothers experienced higher postneonatal rates than those of mothers born in the United Kingdom.
The highest postneonatal rates in most categories of age, parity, social class, and birth weight were observed in Pakistani infants. Their rates across these variables were also consistently and notably higher than those for other groups of Asian origin. We could not standardise simultaneously for the maternal variables of age, parity, and social class. Standardisation for each of these variables separately, however, showed consistently and significantly lower mortality in Bangladeshi infants and higher mortality in Pakistani infants compared with the United Kingdom group. Indians and east Africans did not show significant variation. The ratio for Caribbean infants was significantly higher when adjusted for maternal age, the crude rate for this group also being significantly higher than that for the United Kingdom group. Indian, Bangladeshi, and east African infants had lower postneonatal mortality than infants of mothers born in the United Kingdom at every birth weight.
These findings seem paradoxical given that perinatal mortality from most causes was higher in immigrant groups than in the indigenous population (R Balarajan, B Botting, unpublished data). The basis for the divergence of patterns in the postneonatal period became apparent when the causes of death were examined. Sudden death from unknown causes, the main cause of postneonatal death in groups from the United Kingdom and the Republic of Ireland, occurred at half or less than half the rate in infants of Asian origin. This was true also of Pakistanis, who generally experienced much higher mortality from other causes throughout infancy. (The infant mortality in children of mothers born in Pakistan in England and Wales was 16 6/1000 during 1982-5 compared with 9-7 in children of mothers born in the United Kingdom.3) Postneonatal mortality from respiratory diseases was also lower in Indian, Bangladeshi, and African infants; in Pakistani infants the rate was marginally higher than that in the United Kingdom group.
Although there has been much research in the United States on ethnic differences in the incidence of sudden infant death,'°" the subject has received comparatively little attention in Britain. The Oxford record linkage study reported a slightly higher risk of sudden infant death in immigrants from the West Indies and the Indian subcontinent combined.'0 The number of immigrant mothers in the study was, however, small, and rates were not given separately for the different immigrant groups.
Comparisons with the Indian subcontinent are problematical primarily because registration systems are incomplete. Furthermore, sudden infant death has received little attention in these countries given the much heavier burden of mortality from infectious diseases. In our study the incidence of sudden infant death in Caribbean infants was similar to that in the United Kingdom group. Studies in America, on the other hand, consistently show much higher rates of BMJ VOLUME 298 sudden infant death in infants of Afro-Caribbean origin than in white infants, which are attributed in part to the less favourable birth weights and socioeconomic circumstances.'°"
Although the potential for examining the incidence of the sudden infant death syndrome through death registration data is limited, we think that the patterns in this analysis of national statistics are worth noting. As the diagnosis of sudden infant death is based on a process of elimination rather than positive identification it depends on the amount and quality of information available. The Department of Health and Social Security's multicentre study of postneonatal mortality reported discrepancies between entries on death certificates about cause of death and the detailed pathological evidence available from necropsies. These difficulties could apply to the national data used in this study. There is, however, no obvious reason to suppose that there is an ethnic bias in certifying sudden infant deaths, and we believe that our comparisons are not seriously invalidated by the general diagnostic difficulties relating to sudden infant death. Moreover, sudden infant death is strongly associated with respiratory malfunction.'12" Before sudden death was classified as a special entity in the 8th revision of the International Classification of Diseases in 1970 most such deaths were recorded under respiratory diseases.' In the Department of Health and Social Security's study necropsies showed that most of the deaths inappropriately classified as sudden infant death were due to respiratory causes. 4 The lower incidence in Asian infants of both the sudden infant death syndrome and deaths from respiratory diseases suggests that this is not a bias in certification, as respiratory disease is the main category used to certify sudden infant deaths when this label is not applied.
An interesting finding was that in the perinatal period mortality from the respiratory distress syndrome occurred at a lower rate in Asian infants, despite significantly higher mortality from other causes (R Balarajan, B Botting, unpublished data). This was true also for Pakistani infants, in whom perinatal mortality was 83% higher than that in the United Kingdom group during 1982-5. Deficiency and abnormality of surfactant in the lungs of victims of the sudden infant death syndrome is reported to be similar to that in children who die of the respiratory distress syndrome. 12 Arguably, the generally higher mortality in Asian infants, particularly perinatally, could have claimed the lives of infants who would otherwise be at high postneonatal risk of sudden infant death. Our finding of lower mortality from respiratory causes in Asian infants throughout infancy confounds this argument.
In their review of international epidemiological findings on the sudden infant death syndrome Golding et al listed the risk factors associated with the condition.' Asian women have fewer illegitimate births and fewer births at a young age and few of them smoke, variables associated with a lower risk of sudden infant death. On the other hand, they have a higher incidence of congenital anomalies and more of them are in social classes IV and V, variables associated with an increased risk. Sudden infant death is also associated with high parity and short intervals between births, which are both common in Pakistanis. A raised incidence of sudden infant death in low birthweight infants has been recorded in many parts of the world. Asian babies born in the United Kingdom are on average lighter than English babies but survive better at low birth weights. Gestational age, which is also correlated with sudden infant death, is lower in Asian than English babies.'4 Irrespective of these factors, the incidence of sudden infant death is low in Asian infants. These findings, against the background of higher overall infant mortality in Asians, could suggest further investigations of the aetiology of the sudden infant death syndrome.
Deaths from congenital anomalies were more common in all the Asian groups, particularly Pakistanis, in whom they were responsible for almost one third of all postneonatal deaths. The Asian groups generally, but Pakistanis in particular, showed an even higher mortality from congenital anomalies in the perinatal period (R Balarajan, B Botting, unpublished data). A detailed analysis of national data on ethnic differences in stillbirths and infant mortality from congenital malformations noted that the rate in Pakistani infants was 2 4 times greater than the average for England and Wales (R Balarajan, V S Raleigh, B Botting, unpublished data). The high rate of genetic disorders observed in Pakistani infants in Britain is attributed largely to consanguinity in Pakistani marriages.5 A study ofseven cities in Pakistan reported the significant contribution of consanguinity to infant and childhood mortality. 6 Trends during 1975-85 show that in immigrant groups other than Pakistanis the excess postneonatal mortality of the mid-1970s has largely been eliminated. Of particular concern is that from 1981 postneonatal mortality in Pakistani infants was stable at well above that in other groups, and even in 1985 it was equal to the rate that had prevailed in England and Wales during the 1960s.
During 1985-6 infant mortality in England and Wales increased from 9 4 to 9 6/1000 live births,2 the first increase since 1970. The increase was attributable to a rise in postneonatal mortality (from 3 9/1000 live births to 4 3), whereas neonatal mortality remained constant. This rise put the postneonatal rate in 1986 almost on par with the rate for 1976. An increase in postneonatal mortality had already been recorded in several immigrant groups in the preceding period, 1984-5. Until rates by mother's country of birth become available for 1986 we cannot assess the extent to which immigrant groups shared in the national increase in postneonatal mortality during 1985-6. These results show the need for continued surveillance of postneonatal mortality among the different ethnic communities in this country and for further detailed research into the causes underlying the differences.
